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;j; rq                           The amount of decinormal soda which must be added to an acid
$ ffl                      fluid to render it neutral is called its " titration acidity " to the indicator
^ |ji                      employed.    Thus normal urine, which owes its acidity partly to acid
salts and partly to free acids, has a PH = 5, so that it will be acid to
litmus, but alkaline to methyl orange.
a-; -                           The true acidity is ascertained by combining observations with a
4f                      large number of indicators, or by an electrometric examination of the
|;f|                      fluid.    It is only necessary to estimate the concentration of hydrogen
|l                      ions;   the concentration of hydroxyl ions can always be calculated,
||                      because, as already stated, the product of the two is a constant.
J$                      A  very  convenient,   rapid,   and  accurate  method  for  determining
the reaction of blood has been devised by Dale and Evans. Small
quantities only are required. The method consists essentially in intro-
ducing oxalated blood into a collodion vessel about the size and shape
of a small test-tube. This dialysing membrane is suspended in a
glass "comparator" vessel containing 0-85 per cent. NaCl solution.
Dialysis is flowed to proceed for ten to fifteen minutes. The PH
of the dialysate is then determined by addition of a suitable indicator
(neutral red or phenol red), and by obtaining a phosphate mixture
whose PH is known (or can be calculated) which, with the same amount
of indicator, gives an identical colour. The PH of the dialysate can then
i|j                      be obtained. Means are taken to prevent loss of CO2 during the
jj                       estimation.   The method may be modified to obtain the reaction of
!                      circulating arterial blood.
The electrometric method we owe to Nernst.    It is based on the
fact that a metal electrode saturated with hydrogen, immersed in a
1                      liquid also saturated with hydrogen, gives rise to a difference of potential
)                      between the electrode and the liquid which is dependent on the con-
!;                      centration of hydrogen ions previously present in the liquid.   This
concentration is calculated from the difference of potential observed.
The method presupposes that the saturation with hydrogen referred
to produces no change in the hydrogen ion concentration of the original
liquid. This assumption is not always correct, especially when one
is dealing with biological fluids; these frequently contain volatile
acids or bases which will be partly swept out of solution by the current
of hydrogen gas. It will be sufficient to say, without entering into
technical details, that there are methods for overcoming this difficulty.
MIOROCHEMICAL  QUANTITATIVE ANALYSIS
Certain physiological problems have so far baffled experimental
investigation, owing to the minute quantity in which many important
substances occur in the organs and fluids of the body. This fact makes
it in many cases impossible to apply to them the usual quantitative
methods of the analytical chemist, or to identify them, when isolated,
by the classical methods of elementary analysis. Within recent years,